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SOLUTION: A fault detect byte(FDB) is provided in the 
free byte of a volume descriptoKVD) in a volume 
management area(VMA). When data is recorded in a disk 
this FDB is set to 0 x 42. After the writing of the data is 
finished, its value is rewritten to be 0. When a system- 
down occurs in a data recording/ reproducing device in 
the middle of data writing, the fault detect byte(FDB ) is 

kept at Ox 42. On the other hand, when no system- 

down occurs the value of the fault detect byte(FDB) is 
kept at^. Thus, the existence of the abnormality of data 
management information is determined based on the 
value of the fault detect byte(FDB). 
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^Srtes-r 1 osE»? a t . 

Iis*« 5 J m^m 1 ote^^a <t m 3 <^ie«^a 
ji. ftSi5®ioas'j^?r-^^mriem2(^ajsim-^>£r. goie 

So 

im^m 7 1 AaiES 1 (oies^a ^ m 3 <^fe@i#a 
snafes«»(c?s»-r^ r t S:i$tai-r5a*j® 1 ice 

tliiBT-^<OSM<oyt{z. a^gBIB 1 OSRgim^fr. SJE 
BSET^-t^'^irtlc. Suffix-:?' ^ffiSki-6fiJIOttfiB. 



[000 ll 

mzmti>o 

lO 0 0 2 J 

looo 3] mi 5ii. 3fefl^^x-<;^^<o-a-eir>-5M 
(om^m^mLxi^ho mm\z7iki'Xo\z^ MD7'-^ 

2 2 5 2<@CD^7-^^ICE5>$ix. 
^0;51i^^7;^^'8 2(0 8 SfiOffiJ^rt; UTOC^-J: 

1 1 4li, ^ — M.^m^iS, (Volume Management Ar 
ea (VMA) ) titlX^^^o ^^t. 1 5 7i 

M^^y^^^' 2 2 5 f'-^^td.m-ri>yr^/^=^^ 
^y'^h^iS. (File Extent Area (FEA) ) t^flX 

[0004] VTOCioXXf^W^y^^mi$'t'<0^y 
^^3 7!>lg5ll. UTOC (User Table of Content) 

[0 0 0 5l.^y^-Al^S®^ (VMA) (0^felg<0>:^ 

7.^^)-^^ (Volume Descriptor (VD) ) ;05ffiH^? 
ix. !>:0 3-fe^^'lc:<l, if.^) ^-h.ys^-'7s\^y v-^ y 

(Volume Space Bitmap (VSB) ) ;d5g£S*iX. 
< 2-fe>?'^iC(i, 'v4^-v?>>'hx-7'/U (MangementT 
able (MT) ) t^^W^fx^s *e>(Cjia< 2 6-fe^;5^tC 
(1. r >r h y U-^— K:/ci y ^ (Directory Record 
Block (DRB) ) ;45igg$ixxi>-5, 

[0006] 1 ^7;^^'tt3 2-fe^^ic<tDfflfi£$ix. 

l-fe^^(i2 0 4 8/W hi^nrt^^o ttoT. 1^ 
7-?^^(i6 5 5 3 6/<W h (6 4k/<-f h) t/j!5o 
[000 7J a-i%r-<:^^^ y v^^' (VD) (1, la 

Y=r-ifiv (MT) , U3"-K:/Dy^ 
(DRB) . 7T-f/W:t^;^7^vhffl« (FEA) Offi 
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[00081 jKy J.— a;^^— ;3^e'5/ y:/ (vs 
B) li. 7r^/wx^:x7^vhen£ (FEA) OStffl 

(DRB) <^at^ffJiiLrt^5o T-f u 
hy U3-K:/d3/^ (DRB) tt. 7t^/U^x-< 

t0 00 9j Ol 7(i, JK^OL-Alfjlffl^ (VMA) 

^y:/^ (VD) i^^ d^(OZt^ 9\z.\%ifs^) z^--j:,7s-< 

(VSB) »:<D tJ'lct^. 
^-i^;^>'hx-://u (MT) ^ti^e'HKS^HT 

lb. if'yT.^Z ^lb^^^7.9 1 1 4<^i&-fe^^5'(Cti, 
h y KT'Dy^ (DRB) 675gDRB 

1 0 2 37j5E@$Jxri^5o 

[00 1 OJ 01 8J1, ti&*<0MDx"^l2SiS^S^© 

[00 1 1 J S*!J(c:XX5'7'S 9 1 lC:fcV^r. r>f^^ 
(MD'f—^) ii^h^ Jj^y 3. — A-5r^;x^^ y (V 
D) . ^'y ^-A;^^-;^tr2/ h^:y>r (vSB) iaj; 
t/-^^->?> V (MT) ;)5g2^fie)ix, 

^^^S±l^@cORAM (@7i^-y"f) tcS^i^^ix5o 

[0 0 12] f£i^, n^^1t\m^<r>n^t>?^f2^H1t 

■tn^iX^7^3/:/S 9 3, S94^fc(lS95iC- 

^r^h®^ (FEA) IC^LT, x-^2J5f£S^it. 
[0 0 13] SctCJXxyT'S 9 6IC:|3tvT«i®;t7(3>m 

j^»). ^:nt^P$<^Aa31$r;»9igLllfT^-5» 
(0 0 141 ^7^y7'S9 6lc*JV^r»T;i5m^$i^fe 
t^m^fiftm^. P^y'y'fS9 7\zmh^. RAMlcga 
tg$i^rv^53^<y^-A*x-^;^^^yr^ (vd) , ;jiy 

rx-A;^-<-;^tr5^ h^S'T' (VSB) . -v^-i^T* > 
hT^-Z/zl' (MT) (OrtS^J^HjKSnT^r^-S®^. -tn 

(0 0 151 w<D^7lCLT. 7r^/U3C^r;;^7^v ha 
« (FEA) iCT'-^^SrgeSLfcO. SS*n-Cl^'5r 

r. JJ^y^-A'ff^ga (VMA) OF^SSrHSFr-r6w 
t-C, sKy^-Al=]l®« (VMA) <OrtS«r^figL 
^T^/l^ai^j^T^^ha^ (FEA) lCE»$*vr 



(0 0 161 \.f>^\.Wh. Z<OXo\Zif^') ^-Ms^Sm 
(VMA) <DrtSSr±rRAMICfe»Lr^^. 

^lcStiitfJ:9lci--5t, RAM<DSfiS:;^^ < L/j: 
(0 0 171 ^'r-C. ;Jfy oL-A'fJiS^ (VMA) (O 

(00 181 m$r«?Sti-^fcA^>ic, 3j?y n.-AT^-ry^ 

^^y^'^' (VD) . =L-J>.7.^-7.}fyV^^y^ 
(VSB) . :feJ:if-=^^-v^>:/h7^-y/U (MT) «r 
RAM(C»S$-tir. hy Kyoy^ (0 

RB) (1, ri^-t;?^®S<0fl5t^t>(^^RAM±lClStg^ 

(DRB) ^r^-fe;^-r6<!:$l^. *</ioybx^u^ 
hy 1^=3- K>^D!X^ (DRB) $rrw'^^±lcS*j2^ 

frLV^r-f L^^' h y u=t-K:/D5/^ (DRB) 
RAMtC$lDi^tf«t pJCi-^Least Recently Used (L 

RU) r/u=ry XA2)Sffiv^t>i^<5^&^;i5$>^^ 
(00 191 \.i>^\.^j:t^h. 't(r>^o\^ir^ts ram 

::<!ric/j;0. L;^*^,, ffiffilSieoifii^l^iKiif, ram 
[0 0 2 01 ^ote;^, S^goft®, ff®, ifef^^>^/j: 

[002 11 fisjx.*^, y^w-u^ hy uzi^y:/uyp 
(DRB) 3 2lceT^(?57 7-</l-A2)5S»^n. ^cort 
ST'-iJ^fe77-r>'^:t^;^X>'hffl«E (FEA) \zm^ 

ir, /Ky i — A>c-^— ^iTy hv5/>^ (VSB) 
3:^;^7^Vh||JK (FEA) <D7r ^v'^'AdSgeS^tit 

fticlff 1 1^7 r ^/i' B SrffiSi U J: 5 ^ 1 / 7 7 ^ /i- 
AA5I2fik$Jx-CV^6®«lc:7r-r/i'B;)«±S#$it. 7 

(0 0 2 21 S^i:, fifix.rtr. Sx^u^ hy<Or-f Ui^ 

hywa-KT'Dy^ (DRB) 6ic>5i^r. -t^y^-r 

i^P h y C;ftK h y Kt/Dj'^^ (DR 

B) 6 4i:LTSS$ixTfcO. r-< hy Un-K 
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-/uv<^ (DRB) 6 4;)^ *fc*M»T$h,r 
[00 2 3J 

<07 7'</^^3§it9aic»«;65fo5t. Vr^f^ (r- 

[00 2 41 r-<^^(07r^yi-l^^t)J«llc||^;)5i)^ 

[00 2 51 ( 1 ) #x i^^^ h y lCSI^$ixTV^51^ 

[00 2 6 J (2) V'J\ZM:^^flX\^^^ 
7r</K0|ESi^9l«clC^LT. 7t<y :/ 
h^'yr (VSB) t^i^m^ tti:^X\i^?t>i>^m\ 

[00 2 7J (3) ^<D<&, y^r-^/l-WJUff^fDSe^ 

[00 2 8J wn^<^«^2lC(l, Sc^^-tO^PBl^Jii^^^Hir/j^ 

[0 0 2 91 ^-T\ a^acos!imcs^;05^aC)e>tt/t^ 

[00 3 01 Jjc^^fiwCO J: 0 ^i^m^&^Xt^^Mz 
[0 0 3 11 

[EU@«rft?fti-Sfc4?>co^ai f9*Slicl5«cDT"-^ 

Srsesi"^® 1 <n^m^mt^ m i co^jsim^coKucD 

Sfeic. r-^SrIB»{«**uee^-r$|g2 0fE»^ai:. 
S2Ol£S#a(cJ:6x-^(0i£Soa(c, ^icoia»J 

2 (DBaSI^-g-lCS t ^> ^ 3 (Offigk^ a i ^r(i ;t -5 w 

(0 0 3 21 ra^^sicsecoT^^rffiaifrifert, 



[0 0 3 31 f9*«9(cieSgOr-:5'ieSyaE»ll. r- 
[00 341 fa*« 1 »^IS®Or-iJ'IB«S^KSlcio 

S^^®2J5. S2<Ol2^^ia:I^J:5x-iJ'(Oiefii^(OS^lc. 
[0 0 3 51 fS*^8(C|5®Ox-^E»;tr&tC*5l^T 

( Q 0 3 6 1 fg^« 9 IC|B«cOx-^tei§l|««:lCfcl^T 
[0 0 3 71 

Hi, «RJ;L(1, ^St^;^^. im%T^:^^. IC^ 

[0 0 3 81 RAM3rt, x-^^'lEfiiii* 1 iC^LTr 
- «rgE»^4-r <5S-&lc:fclt <3^< 7 7 i: LTiOfiiti 

eo^mSI Sr :t 7 Lyt« t ffitS L -C < iK^cofe 5 7" 
-iJ'SrSEfi-r^^o CPU 511. ROM6lCfSt8$ix-CV^ 

(0 0 3 91 x-^A:/3ffl7rtt, #acOx-^4rAy3-r 
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Bit. f-^imtt^^B^-ch^. m^^Ti^^j^^ 
1 0 0 4 0 1 »T<o||^fiM(c^ov^x(i. T-^SB»aE«c 

( 0 0 4 1 J IS 2 tt, x-^f2®{««c 1 i: Ur(7)MDx 

hSrSLT(r^6o 
rt. 01 5S^^HSL■Cgft5gLfc^^*OMD7'-^?<07;^• 
rii, 5j<y Ai^ji^a (vma) o^7;^^8 3ic 

E@^i^rv^55J^y ^-Ar ^>^i!^ y^"^ (VD) o^fe 

ffiffl/<^ h(C, h (Fault Detect Byte 

(FDB) ) 7J5eg^ix6, ^:Ote<^>W^(l. Ol 5{c 

(0 0 4 21 rcoS^gim^W h (FDB) (1, ^tOfil 
0/j:P>tfiE^, 0 X 4 2<cibt^l^^<bS^$n5o 

[0 0 4 31 ::0^^«^«/<^ h (FDB) rt. S3(0 

^— lf^5r-^'A;^€C7^r^f^L-C. x-^'oa^ 
;^xy:/Sl (SlcOtBS^©) Icioi^ 
-C. CPU 5 II, j!K«c^S&$B2$:$ijaiL. r-^IE^iaE 

(VD) *c^S^1$ai^<-r h (FDB) IC0X4 2 (M 

10 0 4 41 ftiC, ;^y^yrS2 (^ 2 (^K^^g) (C 

M3(ciete^n/tx-^iSr^;9^ttiL. rn^jK^SEifta 

^7":^ht9« (FEA) Idges^-a-io wCOr-^<of2 

sic^t/jTo-c. ^y^-i^fs®« (VMA) (o'sm 

[0 0 4 5) iEtLi:. ::^X';/7^S3 (^SOgea^lft) 
t-xi^, CPU5l;j:. y :/S 1 T*0 x 4 2 ^S^i^ 

B) $rO (|g2 0^TO^) (cS*»x5o 

[004 61 z<r>xo\z. ziDmmm\^xtitf. mdx 

"^^iCT^-^^Sgri^tfStKc:. m^my<-(h (FD 
B) lC0x4 2^S$ii;t,^ 7^-^OS*ii^^Ta. 
^(OffiSrOlcS^tftx^J: pIcLTV^SO-C, r-^co 

MDr-^'COS^gldi^^^ h (FDB) It. 0x4 2<D 

[0 0 4 71 cnic^LT, 'r-"$^<omtih^m\ s 

h (FDB) OfflflO t//oTl^^o 

[0 0 4 81 r-^'fe»SiKaicr-f;^^Sr 



v^ixfci:^^, MDx-^<os^^«a>'<>r h (fdb) 

^tiWau -tcoffizjsox 4 2-CfeSS'&lCfel^T(*. 

[0 0 4 91 0 3(O3IJfi0iJtcJ:-6t, 7^ 

(FDB) SrS$^x-5*a31 (;^7^ j^^S 1 S 3<DiOf 

■e, fifijxtfia4<07n-^^- h{c^-tJ:3icia3ir^t 

[0 0 5 01 04co^ta]ilciol^Trt:. ai;jlc;^T5/rs 

1 1 m±^m ^c^Dv^r. cpusii, x-:5^g5SiaE 

*1 (MDt-'^) ?5^b>Ky ^-Ar^:^^ y (V 
D) . ;}ey ^-A;^-:->^t'y h-r^y (VSB) 
t/-T^-v?>> hr-y/i- (MT) i:^^^^. ^ti^ 
RAM3lC|et&$^^>, jJCiCXxs/T'S 1 2tc:ii5l^-C, 

v^tig;^»o/b7}^y yy^? (vd) ^<o 

^^^m^<-r h (FDB) ^(omt^oxA 

[0 0 5 1 1 «iE1-<SJ:9lC, w<?D||fefifiJlC*5l^T^, 
S«fifetti^<-r h (FDB) 0x4 2i:/j^o-CV^ 
m^L. ;^xy7^S13 (iiFa^iS) (CiS^. 

•rv^51^■>^x>f i^^^ hy;d5|IB?tc:r?^E-*-5<fc5lc/jr$ 
tis #x>f h y ^cs^^?i^-cv^5#7r^>'^^0Ie^ 
®IStcJtt. >Ky ^-A;^-<-;^t'y h-^^/;:/ (vs 

[0 0 5 21 z<oXo^£i^'iSi>^nt>nfz<r>v. »lc;^r 

5'yS14ICii^, RAM3±(Ds)^y :x— y 
(VD) q^OS««ltia^M K (FDB) (OMSrOtC 

s$»^5o -ttr, yT's 1 sicifev^r; ram 
3lc:Ke$nrt^53Ky i-AT^^;^^ y:/^ (v 
D) . ;Ky zi.-i.;^^-;^t'y h-v5.^ (vsB) *5<t 
t/-^^-v?7t>hr-y^yu (MT) ^7'-^^S»i««c 1 
(cS^ii*-ti:-5 (MDr-1^' cr>rtS$: 5!»ri-6) » rix 
(ci!?, MDr-^<o;J^y ^-AT^-r;^^ y (v 

D) icfi, a««ai/<^ h (FDB) (omtLxot^m 

[00 5 3] ^ZV. 7^7-y:fSl llCgO. Sl/MD 
^-9t^hif-^) :^-^'rH'^^')^9 (VD) . :!j^y:x 
-A;^-<-;^try h^yy (VSB) *>J;t/-=?'-*-5^y 
VhT-^/U (MT) tffi^^O. RAM3lCS#iitf 

-e:<oRAM3«cssi&*ttfciia«im^M h (fd 
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(00 54j ^y'l^/ys I 6lCiol^T(*. RAM3lCg5 
t6^F^Tl^6a««im^<W' h (FDB) (Ofi|$:0;5»e>0 
X 4 2(CS#ft;t^F-fr-5. ^L"C. y T'S 1 7 (Cio 
t'^T. RAM3(Cg2tg$ixTV^-53i<y ^-AT^-f;^^:^ y 
T'^ (VD) . A;^'<->^ try h^yy (VS 

B) (MX) t^m^m^, 

[00 5 5J w<0^4<D*(l31rt:. "T-^IE^Mil^StC 

[0 0 5 6] tttoT, (C^f 

1 oS«S^ai/M h (FDB) (1. ^<o'^. it^T' 
[0 0 5 7 J Ikl^i. :^y'y^S 1 8lC^ol^r. CPUS 

>^S2 0twxg;V-^^*&ll$:^tf m^t^m^^Mzh 

[0 0 5 81 13 5(1, ie^*a3lOg¥*ffl^^Lrv^6o ft 
iZ)tC^X5/:/S 1 1 l(C:feV>T, CPU 5(1. RAM3 

ictBtg$ixTi^57Ky ri— A>^^— >^tr-y h-^y:/ (v 

[00 5 9J MDx-^J'O^^, ^mt^^y^^ 

mf<Lxnt>tii>o t3^o-c, x-:5^^trfcic:fe^-r'<^^ 

A^S& 7 J: A;ti $ixytfe»r-^;65R AM 3 <o^(D^ 
MDr"-^<o»;t:-f 577^^i^:3^^;^r> hSiJa (fe 

A) 0^7^^lCStii^Jx6o 

[0 0 6 0] 9:lc;^7"5':/s i i SiziM^, CPU 5 

II. RAM3lC|Sti$tLT*.^-5^y 

h^yy (VSB) CO, V^St"— ^^fBaL/tS^-fe^ 

(006 1 J ftlC^Ty^S 1 1 4\zm^. V^*. X- 



Dy^:^ (DRB) «r7'-^E»«t«:i75*t>K^aL. R- 
AM3icl2tS-f 6o -eur, -xxy:/s 1 1 5^cii^^^ 

V^^K^jiA//i:x><U^ hy U=i-Kya3/^ (D 
RB) J^xyT'S 1 1 2-CE»$ixfcx-:^'lCi;0 

(0 0 6 21 0 611, S^to]Sco»jW«rSLrv^-5o U 

^^^!^3llc*3l^rll. ^"ryys i 2 iic*>v^r. cpu 

L'^'-K^^Ds/^ (DRB) ^tR AM3(Cgi£^tiiLTjfe 
jitL. x-;5^A;^lHS7/)>t>A;^?^tl/t?f^-t"-^t:77^ 

-K:/py^ (DRB) J^xy^S 
1 2 2|cii;v-. ^(^x-< h y K^o y ^ (D 

RB) ;)^b^cD7r-</i-o^te-fe^t?'#-^-^-fe^^^»S- 
B^Wiho ^LX^'ry-^Sl 2 3\zi6\i^X. CPUS 
II. :^'ryys 1 2 2 T-K^^o/c^^-fe^ 
^ll»?^^^ofc»0-b^^:$^§rS^-t-5o 
[0 0 6 31 r O^l^x-;?^ II RAM 3 (Cgatg^Jxfc 
, ^. St/S^^tti^^t. -r-^ttl;^aJ8(cdl;^^ti<5o 

(0 0 6 41 [17(1. 7B^*(!:Jl(0|^*iB$:^LTV^5« ?^ 
^^3SlC:fc^^rll. ^^y'yZ^S 1 4 1 |C*>l^T. 
l5^M*l(Ox>r h y KT'n (DRB) 

^>RAM(css;E^m^nTjtSE$n. $n-5:7 

r-r/W*^:^1-af^-< 1^^ hy U=i-K>^ny^ (DR 
B) ^^^m^tl^. B^<Dy7^/^^^^'t^'f4i^^ 
U^-h"/^y^ (DRB) t^^m^flitt^. 7s 
7- y^% 14 2 iCii^, ^(Df^ h y U-n— K:/cr 
S'i?^ (DRB) O^^^-fe^iJ'S^^-fe^^JS^^SjEJtflRb 

[0 0 6 51 ftlC^Xi'T'S 1 4 3(Cii;^. CPUS 

II. T^y-yzTs 1 4 2 -eK:^iRe>nfc§8*&-fe^ ^s-^-o 

■t^^;6*e>. -?:07r-</^^«fiK-f 5IS(^-fe^^(03j<y 
i^;^^— 5. h^yT' (VSB) ±0»^£:-r5e' 

yh«r^yrf5o wCDJ^y i.^^-^tr^' h-^y 

y (VSB) II. RAM3(CEtg$tfCV^6t(0-C*> 

5o ^UT. ;^7^5':7'Si4 4icig;t^. r-^ia»iSC«: 

l+iOx^ U-^ hy U=i-Kyny^ (DRB) IC:fclt 

[0 0 6 61 04lc:jgo-C. a±eD^ 5I^Ur." 

1 9 7>MS 2 1 (cfcv^r. S^«l31. ^ 

/tiim*toiS;5s^ffsn/t«. ;^x5/7's 2 2irii;^^. 
g5 7i:^)7'-^rgg&jKI«ci(Ofi^ttl^. -r-^ESff^ 

(0 0 6 71 *ft^<o»T2)5m^$n/i:iWS*ixfc« 
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^ry^S 2 3(Cii;^, CPUSfl. RAM3(0S 
«fttb/<^h (FDB) &0lc8^»^-5, 
m^U h (FDB) II. *aSBa*&^fC:foV^-C. 

^tLT. <?^X5^:/S 2 4lCii^, RAM3lCE{g$ttT 
\i^^n(VoL-AT^:^^Vy^ (VD) . ;J?yaL-A:;^ 
(VSB) *5<tC/-7;^->:^> >^ 

(MT) ^T-^^mm^wcm^^u, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to a data-logging medium at the data-logging 
regenerative apparatus and approach list from which the management information which manages the 
data currently recorded on the data-logging regenerative apparatus and the approach list into the data- 
logging medium about the data-logging medium enabled it to discriminate quickly whether it is the 
right. 
[0002] 

[Description of the Prior Art] Recently, various data have come to be recorded and used for data-logging 
media, such as a magnetic disk, a magneto-optic disk, and IC memory card, with the spread of 
computers. 

[0003] DrawingJLl expresses the example of a configuration of the file system of MD (mini disc) 
(trademark) data which are a kind of a magneto-optic disk. As shown in this drawing, MD data disk is 
classified into 2252 clusters, and 83 fields of a cluster 0 thru/or a cluster 82 are made into UTOC and a 
shift cluster field, and let the cluster 83 thru/or the cluster 1 14 be volume-management fields (Volume 
Management Area (VMA)). Moreover, let the cluster 115 thru/or the cluster 2251 be the file extent 
fields (File Extent Area (FEA)) which record data. 

[0004] The cluster 3 in UTOC and a shift cluster field thru/or 5 are made into a UTOC (User Table of 
Content) field, and let a cluster 50 thru/or 82 be shift cluster fields. Other clusters are considered as 
reserve. 

[0005] In the cluster 83 of the head of a volume-management field (VMA) A volume descriptor 
(Volume Descriptor (VD)) is arranged at the sector of the head. Into the 3 following sectors Into 2 
sectors which a volume space bit map (Volume Space Bitmap (VSB)) is arranged, and continue A 
management table (MangementTable (MT)) is arranged and the directory record block (Directory 
Record Block (DRB)) is arranged at 26 sectors which continue further. 

[0006] One cluster is constituted by 32 sectors and 1 sector is made into 2048 bytes. Therefore, one 
cluster becomes 65536 bytes (64 K bytes). 

[0007] The volume descriptor (VD) expresses the location of the volume space bit map (VSB) currently 
recorded on this disk, a management table (MT), a directory record block (DRB), and a file extent field 
(FEA), as shown in drawing 16 . 

[0008] The volume space bit map (VSB) has bit map data which manage the fi-ee area of a file extent 
field (FEA). The management table (MT) has managed the opening of a directory record block (DRB). 
Moreover, let a directory record block (DRB) be the field which performs management of a file and a 
directory. One DRB is described by one sector. 

[0009] Drawing 17 expresses FOMATTO of a volume-management field (VM'A) typically. As shown in 
this drawing, into the sector of the beginning of a cluster 83, a volume space bit map (VSB) is arranged 
at the 3 following sectors, and the management table (MT) is arranged for the volume descriptor (VD) at 
the 2 following sectors, respectively. And the directory record block (DRB) 6 thru/or DRB 1023 are 
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arranged at each sector after it of a cluster 83, and each sector of a cluster 84 thru/or a cluster 1 14. 
[0010] Drawing 18 expresses the example of processing in the conventional MD data record 
regenerative apparatus. 

[001 1] First, in step S91, from a disk (MD data), a volume descriptor (VD), a volume space bit map 
(VSB), and a management table (MT) are read, and it is written in RAM (not shown) of a data-logging 
regenerative apparatus. Next, in step S92, it stands by until one command of record, playback, and 
elimination is inputted. 

[0012] When record, playback, or the command of elimination is inputted, it progresses to steps S93, 
S94, or S95, respectively, and record processing corresponding to a command, regeneration, or 
elimination processing is performed. That is, data are recorded, reproduced or eliminated to the file 
extent field (FEA) of a disk. 

[0013] Next, it is judged whether in step S96, the command of power-source OFF or the command 
which discharges a disk was inputted, and termination of operation was directed. When termination is 
not directed, return and processing after it are repeated and performed to step S92. 
[0014] When it judges that it was ordered by termination in step S96, it progresses to step S97, and 
when the contents of the volume descriptor (VD) memorized by RAM , a volume space bit map (VSB), 
and the management table (MT) are updated, it is written in a disk. 

[0015] Thus, it is made as [ access / the file of the arbitration currently recorded on the file extent field 
(FEA) with reference to the contents of the volume-management field (VMA) / by updating the contents 
of the volume-management field (VMA) corresponding to it, when data are recorded on a file extent 
field (FEA) or the data currently recorded are eliminated / freely ]. 

[0016] However, if it collects at the end and the contents are written in a disk when memorizing all the 
contents of the volume-management field (VMA) to RAM in this way and terminating actuation, 
capacity of RAM must be enlarged, after ordering it termination it not only becoming cost quantity, but, 
time amount until actuation is actually ended will become long, and operability will get worse. 
[0017] Then, recording the contents on a disk, whenever it changes the contents of the volume- 
management field (VMA) is also considered. However, when it is made such, processing speed in use 
will fall. 

[0018] In order to solve this, a volume descriptor (VD), a volume space bit map (VSB), A management 
table (MT) is stationed permanently at RAM. And a directory record block (DRB) When making it 
make what has high access frequency memorize on RAM and accessing a new directory record block 
(DRB) The directory record block (DRB) which became old is written in on a disk, and the Least 
Recently Used (LRU) algorithm which incorporates a new directory record block (DRB) to RAM may 
be used. 

[0019] However, if it is made such, the information which is not written in a disk yet will remain on 

RAM, and as a result of the information that operating frequency is higher residing in RAM 

permanently, moreover, possibility of not being written in a disk will become high. 

[0020] Consequently, if the condition (a system down is carried out) that a data-logging regenerative 

apparatus stops occurs in the condition that the operations sequence of the file system mentioned above 

is not completed by failure of equipment, interruption of service, a failure, etc., a system error will 

occur. 

[0021] For example, since the volume space bit map (VSB) is not updated yet to the timing with which 
the predetermined file A was registered into the directory record block (DRB) 32, and the contents data 
was also written to be to the file extent field (FEA) supposing a system down occurs, it will be 
considered that the field where the file A of a file extent field (FEA) is recorded at the time of fiittire 
accesses is a free area. Consequently, if it is going to record the file B new next, File B will be 
overwritten by the field to which File A is recorded, and the sittiation where File A will be eliminated 
will occur. 

[0022] Moreover, for example, in the directory record block (DRB) 6 of a parent directory, Subdirectory 
C is registered as a directory record block (DRB) 64, and if a system down is carried out in the condition 
that the directory record block (DRB) 64 is not updated yet. Subdirectory C will not exist in fact. 
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Consequently, it will become a system error if Subdirectory C is read. 
[0023] 

[Problem(s) to be Solved by the Invention] Thus, if abnormalities are in the file management 
information on a disk, it will become difficult to hold a file (data) correctly. So, when it inspects whether 
abnormalities are in the file management information on a disk and abnormalities are discovered, he is 
trying to restore this. 

[0024] Inspection of whether abnormalities are in the file management information on a disk is 
conducted by inspecting the following items, for example. 

[0025] (1) Does the subdirectory registered into each directory actually exist or not? 

[0026] (2) Has the volume space bit map (VSB) become under use to the record section of each file 

registered into each directory or not? 

[0027] (3) In addition, isn't there any self-conflict of file management information or not? 
[0028] The time amount for several minutes is needed for these inspection. This inspection can be 
conducted, when a data-logging regenerative apparatus is equipped with a disk there when the power 
source of for example, a data-logging regenerative apparatus is turned on or. However, when it is made 
such, before actually beginning to use a data-logging regenerative apparatus, time amount will be taken 
too much, and operability will be spoiled. 

[0029] Then, when abnormalities are accepted in actuation of equipment, it can inspect. However, when 
it is made such, after important data are destroyed, abnormalities will be discovered and dependability 
will be spoiled. 

[0030] This invention is made in view of such a situation, and the data control information on a record 

medium enables it to detect whether it is the right quickly and certainly. 

[0031] 

[Means for Solving the Problem] The 1st record means which records the 1st identification code 
showing being in the condition before recording data before carrying out data logging of the data- 
logging regenerative apparatus according to claim 1 to a record medium, It is characterized by having 
the 3rd record means rewritten to the 2nd identification code showing being in the condition after 
recording data for the 1st identification code after record of the data based on the 2nd record means 
which records data on a record medium, and the 2nd record means after record of the 1st identification 
code. 

[0032] The data-logging approach according to claim 8 is characterized by rewriting to the 2nd 
identification code showing being in the condition after recording the 1st identification code showing 
being in the condition before recording data before carrying out data logging to a record medium, 
recording data on a record medium and recording data for the 1st identification code after record of data 
after record of the 1st identification code. 

[0033] A data-logging medium according to claim 9 is characterized by recording the identification code 
showing being in the condition before recording data with data, or the condition after recording data. 
[0034] In a data-logging regenerative apparatus according to claim 1 The 1st identification code 
showing being in the condition before carrying out data logging to a record medium and the 1st record 
means records data is recorded. The 2nd record means records data on a record medium after record of 
the 1st identification code, and rewrites to the 2nd identification code showing the 3rd record means 
being in the condition after recording data for the 1st identification code after record of the data based on 
the 2nd record means. 

[0035] In the data-logging approach according to claim 8, it rewrites to the 2nd identification code 
showing being in the condition after recording the 1st identification code showing being in the condition 
before recording data before carrying out data logging to a record medium, recording data on a record 
medium and recording data for the 1st identification code after record of data after record of the 1st 
identification code. 

[0036] In a data-logging medium according to claim 9, the identification code showing being in the 
condition before recording data with data, or the condition after recording data is recorded. 
[0037] 
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[Embodiment of the Invention] Drawing 1 is the block diagram showing the example of a configuration 
of the data-logging regenerative apparatus of this invention. The data- logging medium 1 is a record 
medium which consists of a magnetic disk, a magneto-optic disk, an IC memory card, etc., and data are 
recorded. The medium mechanical component 2 is constituted by the disk drive equipment which 
consists of a strange demodulator circuit which records data to the data- logging medium 1, and 
reproduces this, modulates the spindle motor turning around this, the optical pickup which irradiates a 
laser beam to a magneto-optic disk, the servo circuit which performs various kinds of servo actuation, 
and a record signal when the data-logging medium 1 is [ for example, ] a magneto-optic disk, and 
restores to a regenerative signal. 

[0038] RAM3 functions also as a work area which performs function as a buffe r m the case of carrying 
out record playback of the data to the data-logging medium 1 , and actuation of v^ous kinds [ CPU /51 
upwards, and memorizes required data, a required program, etc. suitably. Nonvolatile memory 4 
memorizes data with the need of memorizing even after turning off the power source of a data-loggin g 
regenerative apparatus. CPUS performs various kinds of processmgs according to the program " 
memorized by R0M6. 

[0039] The data input section 7 inputs various kinds of data, and is constituted by a keyboard, a digital 
interface, the A/D converter, etc. The data output section 8 is a part which outputs data, for example, is 
constituted by a digital interface, a CRT display, the D/A converter, etc. 

[0040] In the following examples, the data-logging medium 1 presupposes that it is an MD data. 
[0041] Drawing 2 expresses the format of the MD data as a data- logging medium 1. Although this 
format is fundamentally [ as FOMA@TTO of the conventional MD data explained with reference to 
drawing 15 ] the same, in this example, a malfunction detection cutting tool (Fault Detect Byte (FDB)) 
is stationed at the intact cutting tool of a volume descriptor (VD) stationed at the cluster 83 of a volume- 
management field (VMA). Other configurations are the same as that of the case in drawing 15 . 
[0042] if, as for this malfunction detection cutting tool (FDB), that value becomes zero — normal - if it 
becomes 0x42, it will be defined as abnormalities. In addition, Ox express a hexadecimal here. 
[0043] This malfunction detection cutfing tool (FDB) is recorded as shown in the flow chart of drawing 
3 . That is, when a user operates the data input section 7 and orders it record of data now, CPU5 controls 
the medium mechanical component 2, and makes the malfuncfion detection cutting tool (FDB) in the 
volume descriptor (VD) of the MD data as a data-logging medium 1 write in 0x42 (the 1st identification 
code) in step SI (1st record means). 

[0044] Next, it progresses to step S2 (2nd record means), and CPU5 makes RAM3 memorize 
temporarily the record data inputted fi-om the data input section 7. And the data memorized by RAM3 
are rea d, and this is supplied to the data-logging medium 1, and is made to rec ord on a fi le extent field 
(FEA) through the medium mechanical component 2. The managementlnfomiation ofTvoIuine^ 
management field (VMA) is also updated with record o fthis data. 

[0045] And it progresses to step S3 (3rd record means), and CPUS rewrites the malfunction detection 
cutting tool (FDB) in the disk (MD dat a) which wrote in 0x42 at step SI to 0 (the 2nd identification 
code). 

[0046] Thus, since 0x42 is written in a malfunction detection cutting tool (FDB) and he is trying to 
rewrite that value to 0 after write-in completion of data according to this example before writing data in 
an MD data, when a system do wn occurs in the middle of rewriting processing of dat a, the malfunction 
detection cutting tool (FDB) of an MD data becomes as [ 0x42 ]. 

[0047] On the other hand, the contents of the disk are normal even if a system down occurs the writing 
front of data, and after the completion of rewriting. And a malfunction detection cutting tool's (FDB) 
value is 0 at this tim e. 

[0048] Then, when a data-logging regenerative apparatus is equipped with a disk, or when the power 
source of a data-logging regenerative apparatus is turned on, the malfunction detection cutting tool 
(FDB) of an MD data is read, and when the value is 0x42, it is made to continue subsequent processing 
as it is, if the value is 0, and to perform the restoration program which restores the contents of the disk. 
[0049] However, according to the example of drawing 3 , processing (processing of steps SI and S3) 



http://vmw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/7/06 



P,09- 1 67447, A [DETAILED DESCRIPTION] Page 5 of 1 0 



which rewrites a malfunction detection cutting tool (FDB) whenever it rewrites the data on a disk must 
be performed, and processing speed falls. As shown in the flow chart of drawing 4 . it can process there, 
[0050] CPUS reads a volume descriptor (VD), a volume space bit map (VSB), and a management table 
(MT) in the data-logging medium 1 (MD data), and makes RAM3 memorize it in step Sll (playback * 
means) in processing of drawing 4 first. Next, in step SI 2, the malfunction detection cutting tool (FDB) 
in the volume descriptor (VD) read now is read, and it judges whether the value is 0x42. 
[0051] When a system down occurs m the middle of record actuation of data , also in this example, the 
malfunction detection cutting tool (FDB) is 0x42, so that it may mention later. Then, it judges with the 
contents of data not being norma l in this case, and progresses to step SI 3 (restoration means l and a 
restoration program is performed. Thereby, the abnormalities in the data-lodging medium 1 are restored . 
That is, restoration is performed so that it may be made as [ exist / the subdirectory registered into the 
directory / actually ], and it may become under use of a volume space bit map (VSB) to the record 
section of each file registered into each directory, in addition there may be no self-conflict of 
management information. 

[0052] Since such restoration was performed, next it progresses to step SI 4, and the value of the 
malfunction detection cutting tool (FDB) in the volume descriptor on RAMS (VD) is rewritten to 0. And 
the volume descriptor (VD), volume space bit map (VSB), and management table (MT) which are 
memorized by RAM3 are made to write in the data-logging medium 1 in step SI 5 (the contents of the 
MD data are updated). By this, 0 will be recorded on the volume descriptor (VD) of an MD data as a 
malfunction detection cutting tool's (FDB) value. 

[0053] Then, return and a malfunction detection cutting tool's (FDB) value written in the RAM3 when 
the volume descriptor (VD), the volume space bit map (VSB), and the management table (MT) were 
again read in the MD data and having been written in RAM3 are step Sll with 0. Then, in this case, in 
step S12, the judgment of NO is performed and it progresses to step S16. 

[0054] Amalfiin ction detectio n cutting tool's (FDBj^valuememo by^AM3 is made to be rewritten 
fi^om 0 to 0x42 in step SI 6. And in step SI 7, the volume descriptor (VD), volume space bit map (VSB), 
and management table (MT) which are memorized by RAM3 are read, and it is written in an MD data. ' 
[0055] Processing of this drawin gj4 is started, when a data-logging regenerative apparatus is equipped 
with the data-logging medium 1, or when the data-logging regenerative apparatus is already equipped 
with the data-logging medium 1 and it turns on the power source of a data-logging regenerative 
apparatus. That is, when starting use of a data-logging regenerative apparatus, it performs. 
[0056] Therefore, before starting the substantial use to the data-logging medium 1, the data-logging 
medium 1 is made into an always normal condition. Moreover, in this condition, the malfimction 
detection cutting tool (FDB) of the data-logging medium 1 has, when a system down occurs in the 
middle after that, and that value is set as 0x42 . ^ 

[0057] Next, it progresses to step S21 and CPU5 p erforms elimination processin g, when it progresses to 
step S20 and regeneration is performe d, when it progresses to step S 19 and record processing is 
performed, when it stands by until the command o f predetermined actuation was inputted fi-om the data 
input section 7 in step SI 8 . and ordered in record, and ordered in playback, and ordered in elimination. 
[0058] Drawing 5 expresses the detail of record processing. First, in step Sill, CPU5 scans the volume 
space bit map (VSB) memorized by RAM3, records data above, and searches a required number of 
empty sectors. And it progresses to step SI 12 and data are recorded on the empty sector searched with 
step Sill, 

[0059] In addition, in the case of an MD data, record is performed per cluster. Therefore, when data are 
ah-eady recorded on other sectors of the cluster to which it is vacant and a sector belongs which should 
newly record data, the data of the sector are read, and RAM3 memorizes. And the record data inputted 
fi-om the data input section 7 are written in into th e empty sector of the cluster of RAM3 . And after the 
data for one clu ster are collected, the jatafoijie^^ and are written in th e 

clustgrjof^h^ ^ extent fie ld^FEAj^wfig^ mechanical 
comgongiit 2. ' ^ 

[0060] Next, it progresses to step Sll 3, and it is vacant and CPUS sets as used the bit corresponding to a 
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sector which recorded data now [ of the volume space bit map (VSB) memorized by RAMS ]. 
[0061] Next, it progresses to step SI 14, the directory record block (DRB) corresponding to the sector 
which recorded data is now read from the data-logging medium 1, and it memorizes to RAMS. And in 
step SI 15, the file name of the file constituted with the data recorded on the directory record block 
(DRB) read now at step SI 12, the number of the first sector which recorded data, the number of the 
sectors which recorded data, etc. are recorded, and this is further recorded on an MD data. 
[0062] Drawing 6 expresses the detail of regeneration. In regeneration, in step S121, CPUS reads the 
directory record block (DRB) currently recorded on the data-logging medium 1 to RAMS, and scans it, 
and the file name which was inputted from the data input section 7 and which should be reproduced is 
searched. When the directory record block (DRB) of the target file name is searched, it progresses to 
step SI 22 and the initiation sector number and the number of sectors of 'the file are read in the directory 
record block (DRB). And in step S12S, CPUS reproduces a number pf sectors read too from the 
initiation sector number read at step S 1 22. 

[006S] After this playback data is memorized by RAMS, it is read again and outputted to the data output 
section 8. 

[0064] Drawing 7 expresses the detail of elimination processing. In elimination processing, in step SI 41, 
the directory record block (DRB) of the data-logging medium 1 is read to RAM, and is scanned, and the 
directory record block (DRB) which has the file name made appHcable to elimination is searched. When 
the directory record block (DRB) which has the target file name is searched, it progresses to step SI 42 
and the initiation sector number and the number of sectors of the directory record block (DRB) are read. 
[0065] Next, it progresses to step SMS and CPUS clears the bit to which it corresponds on the volume 
space bit map (VSB) of a number of sectors which constitute the file from the sector of the initiation 
sector number read at step SI 42. This volume space bit map (VSB) is memorized by RAMS. And it 
progresses to step SI 44 and the description of the file in the directory record block (DRB) in the data- 
logging medium 1 is eliminated. 

[0066] It judges whether it retumed to drawing 4 , and after record processing, regeneration, or 
elimination processing was performed [ in / as mentioned above / step S19 thru/or S21 ], it progressed to 
step S22 and was ordered in termination of processing. If discharge of the data-logging medium 1 , the 
command which turns off the power source of a data-logging regenerative apparatus are inputted from 
the data input section 7 and it is not ordered in termination, return and processing after it are repeated 
and performed to step SI 8. 

[0067] When it judges that it was ordered by termination of processing, it progresses to step S2S and 
CPUS rewrites the malfunction detection cutting tool (FDB) of RAMS to 0. At the time of processing 
initiation, this malfunction detection cutting tool (FDB) is step SI 6, and is rewritten by 0x42. And it 
progresses to step S24 and the volume descriptor (VD), volume space bit map (VSB), and management 
table (MT) which are memorized by RAMS are written in the data-logging medium 1. Furthermore, in 
step S2S, corresponding to a termination command, a power source is turned off or processing which 
discharges a disk is performed. 

[0068] As mentioned above, since processing which rewrites a malfianction detection cutting tool (FDB) 
by a unit of 1 time, respectively to the substantial step S 1 8 thru/or busy condition front of S22 and the 
back is only performed according to the example of drawing 4 , the fall of processing speed is 
controlled. 

[0069] However, not only when writing data in a disk in the case of the example shown in drawing 4 but 
when only reproducing, write-in processing of a malfimction detection cutting tool (FDB) will be 
performed. Then, when only regeneration which does not perform record actuation of data to the data- 
logging medium 1 is performed, it is also possible for it to be made not to update the malfimction 
detection cutting tool (FDB) of the data-logging medium 1, either. Drawing 8 expresses the example in 
this case. 

[0070] In drawing 8 , first, in step S41, a volume descriptor (VD), a volume space bit map (VSB), and a 
management table (MT) are read in the data-logging medium 1, and RAMS memorizes. And in step 
S42, it is judged now whether the malfimction detection cutting tool (FDB) in the read volume 
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descriptor (VD) is 0x42. When a malfunction detection cutting tool (FDB) is 0x42, it progresses to step 
S43, and a restoration program is performed. And after restoration processing is performed, in step S44, 
the malfunction detection cutting tool (FDB) of RAMS is rewritten by 0, and the volume descriptor 
(VD), volume space bit map (VSB), and management table (MT) which are memorized by RAM3 are 
written in the data-logging medium 1 in step S45. The above processings are step SI 1 in drawing 4 
thru/or processing of SI 5 and the same processing. 

[0071] In step S42, when judged with the malfunction detection cutting tool (FDB) who read to RAM3 
not being 0x42, it progresses to step S46 (4th record means) (when judged with it being 0), and CPUS 
rewrites the value of the malfunction detection cutting tool (FDB) of RAM3 from 0 to 0x42. Moreover, 
the inspection cutting tool (FDS) (the 3rd identification code) memorized by RAM3 (or nonvolatile 
memory 4) is set as 0. This inspection cutting tool (FDS) functions as an identification code showing 
whether data were written in to the data-logging medium 1. Here, a value 0 is initialized as that by 
which data are not written in the data-logging medium 1 . 

[0072] Next, it progresses to step S47, and it stands by until a predetermined command is inputted from 
the data input section 7. 

[0073] When ordered in record of data, it progresses to step S48 and CPUS judges whether the 
inspection cutting tool (FDS) memorized by RAM3 (again nonvolatile memory 4) is 0 , When data were 
not once written in to the data-logging medium 1 yet, as it mentioned above, 0 is initialized by the 
inspection cutting tool (FDS) at step 846. In this case, it progresses to step S49 and the volume 
descriptor (VD), volume space bit map (VSB), and management table (MT) which are memorized by 
RAM3 are written in the data-logging medium 1. Therefr)re, the malfunction detection cutting tool 
(FDB) of the data-logging medium 1 is set to 0x42. 

[0074] Next, it progresses to step S50 and CPUS rewrites to 1 an inspection cutting tool's (FDS) value 
memorized by RAM3. Thereby, it is set up that record processing was performed to the data-logging 
medium 1 (carried out at continuing step S51). And it progresses to step S51, and is inputted from the 
data input section 7, and the data memorized to RAM3 are made to record on the file extent field (FEA) 
of the data-logging medium 1. The detail of the record processing in this step S51 is the same as that of 
the case where it is shown in drawing 5 . 

[0075] When judged with an inspection cutting tool (FDS) not being 0 (it being 1), it means that write-in 
processing of data was performed once or more to the data-logging medium 1 in step S48. In this case, 
since the malfunction detection cutting tool (FDB) of the data-logging medium 1 is already rewritten by 
0x42, processing of steps S49 and S50 is skipped, and progresses to step S51, and record processing is 
already started immediately. 

[0076] On the other hand, also in this case, when ordered in elimination of data in step S47, since the 
writing of the data-logging medium 1 is performed, the same processing as the case in record is 
performed. That is, in this case, if it is judged whether the inspection cutting tool (FDS) memorized by 
RAM3 is 0 and it is 0 in step S53, it will progress to step S54, and the volume descriptor (VD), volume 
space bit map (VSB), and management table (MT) which are memorized by RAM3 are written in the 
data-logging medium 1. And in step S55, the inspection cutting tool (FDS) memorized by RAM3 is set 
as 1. Then, it progresses to step S56 and elimination processing is performed. The detail of this 
elimination processing is the same as that of the case where it is shown in drawing 7 . 
[0077] In step S53, when judged with an inspection cutting tool (FDS) not being 0 (it being 1), write-in 
processing of data will already have been performed to the data-logging medium 1 once or more. Then, 
the malfunction detection cutting tool (FDB) is already rewritten by the value of 0x42 in this case, for 
this reason, the step S - processing of 54 and 55 is skipped and elimination processing of step S56 is 
performed immediately. 

[0078] Furthermore, in step S47, when a reproductive command is inputted, it progresses to step 852 
and regeneration is performed. The detail of this regeneration is the same as that of the case where it is 
shown in drawing 6 . 

[0079] That is, when ordered in playback, unlike the case where it is ordered in record or elimination, 
processing which updates the malfunction detection cutting tool (FDB) of the data-logging medium 1 
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will be performed. 

[0080] Next it is steps S51, S52, or S56, it progresses to step S57, and if not judged and ordered 

[ whether it was ordered in termination of processing, and ], retum and processing after it are repeatedly 

performed by step S47. 

[0081] When it judges that it was ordered by termination of processing, it progresses to step S58 and it 
is judged whether an inspection cutting tool (FDS) is 1. As mentioned above, when data are recorded 
even once to the data-logging medium 1, in steps S50 or S55, 1 is assigned to an inspection cutting tool 
(FDS), and the malfunction detection cutting tool (FDB) in the data-logging medium 1 is rewritten by 
the value of 0x42 in steps S49 or S54. Then, in step S59, the malfunction detection cutting tool (FDB) in 
the volume descriptor (VD) of RAMS is rewritten to 0. And in step S60, processing which writes the 
volume descriptor (VD), volume space bit map (VSB), and management table (MT) which are 
memorized by RAM3 in the data-logging medium 1 is performed. 

[0082] Furthermore, it progresses to step S61 and processing which discharges power-source OFF or a 
disk is performed corresponding to the command of termination. 

[0083] In step S58, when judged with an inspection cutting tool (FDS) not being 1 (it being 0), even if 
regeneration is performed, also at once, write-in processing (record or elimination processing ) of data 
will be performed to the data-logging medium 1. Therefore, the malfunction detection cutting tool 
(FDB) of the data-logging medium 1 is considered as as [ 0 ]. Then, processing of steps S59 and S60 is 
skipped, and processing of step 861 is performed immediately. 

[0084] As mentioned above, according to this example, also at once to the disk with which write-in 
processing is not performed, excessive writing (a malfunction detection cutting tool's (FDB) writing) 
will be performed. 

[0085] The example of this drawing 8 has the following effectiveness. That is, it is necessary to surely 
read a volume descriptor (VD) at the time of power-source ON and disk insertion, and it does not 
generate the degradation by inspection of a malfunction detection cutting tool (FDB) at it. 
[0086] Moreover, though a malfunction detection cutting tool's (FDB) record rebirth is not performed ^ 
since modification is added anyway to a volume space bit map (VSB) or a volume descriptor (VD) when 
the writing to a disk occurs, write-in processing of a volume descriptor (VD), a volume space bit map 
(VSB), and a management table (MT) is performed. Effectiveness seems therefore, to originate in it and 
not to fall, though the malfunction detection cutting tool (FDB) was recorded on the disk when write-in 
processing was performed to a disk. 

[0087] That is, when a malfunction detection cutting tool (FDB) is 0, only the writing (writing in steps 
S49 or S54) of the volume descriptor (VD) when recording data first, a volume space bit map (VSB), 
and a management table (MT) only serves as excessive processing compared with the case where a 
malfunction detection cutting tool (FDB) is not employed. Therefore, even if it employs a malfunction 
detection cutting tool (FDB), most degradation by it can be disregarded. 

[0088] Next, the detail of processing (processing of step SI 3 of drawing 4 or step S43 of drawing 8 ) of 
restoration program execution is explained further. 

[0089] In an MD data, if it is ordered a setup in mirror mode from the data input section 7 to CPUS, as 
shown in drawing 17 , CPU5 will expand the volume-management field (VMA) formed in a cluster 83 
thru/or a cluster 114 twice, as shown in drawing 9 , and will usually form a volume-management field 
(VMA) in a cluster 83 thru/or a cluster 146. And it is made to carry out duplex writing of the same 
information to a volume-management field (VMA) substantially. 

[0090] That is, as shown in drawing 9 , each cluster is classified into the first half and the second half, 
and the same information is recorded on the first half and the second half For example, a volume 
descriptor (VD), a volume space bit map (VSB) and a management table (MT), and the directory record 
block (DRB) 6 thru/or DRB15 is recorded in the first half of a cluster 83. And the same data as the first 
half are recorded also in the second half of a cluster 83. Also in a cluster 84, a directory, a record block 
DRB 16, or the data of DRB3 1 is written in a duplex at the first half and second half, respectively. Also 
in a cluster 85 thru/or a cluster 146, it is the same. 

[0091] When such mirror mode is set up, CPUS performs processing shovra in drawing 10 in restoration 
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program execution processing of step S13 of drawing 4 , or step S43 of drawing 8 . 
[0092] Since this processing is performed when it is judged with the malfunction detection flag FDB 
being 0x42 in step S12 of drawing 4 , or step S42 of drawing 8 , as mentioned above, abnormahties 
(destroyed data) will be recorded on one of locations. 

[0093] Then, in step S71, CPUS judges first whether the data in the first half of a cluster (for example, 
cluster 83) can be read. If the data of the second h alf were destroyed while in the first half and the 
second half of a cluster 83 as shown in drawing 1 1 , the data (updated new da ta) of the first half can be 
read. In this case, it progresses to step S72 and the volume descriptor in the first half of a cluster 83 
(VD) is read. 

[0094] And the malfiinction detection cutting tool (FDB) in the read volume descriptor (VD) judges 
whether it is 0 at step S73. Since rewriting of other clusters is already completed when a malfiinction 
detection cutting tool (FDB) is 0, it can judge with data being normal Then, in this case, it progresses to 
step S46 (or step S16 of drawing 4 ) of drawing 8 , and the same processing as the case of being normal 
is performed. 

[0095] On the other hand, other clusters may have been rewritten when judged with the malfiinction 
detection cutting tool (FDB) in the volume descriptor in the first half of a cluster 83 (VD) not being 0 (it 
being 0x42). Then, it progresses to step S74 in this case, and restoration program manipulation is 
performed. 

[0096] On the other hand, when it judges that the data in the first half of a cluster 83 is not [ reading ] 
possible in step 871, it progresses to step S75 and it is judged whether the data in the second half of a 
cluster 83 can be read. For example, though the data in the first half of a cluster 83 are destroyed as 
shown in drawing 12 , the data (old data which are not updated) of the second half may not be 
destroyed. In this case, it progresses to step S76 and the data in the second half of a cluster 83 are read. 
And in step S77, it judges whether the malfunction detection cutting tool (FDB) in the read volume 
descriptor (VD) is 0. 

[0097] When the malfiinction detection cutting tool (FDB) of an old volume descriptor (VD) is 0 . since 
other clusters are not rewritten yet , they are normal. Then, it progresses to step S46 (or step S16 of 
drawing 4 ) of drawing 8 , and processing after it is performed. 

[0098] In step S77, since other clusters may have been rewritten w hen judged with the malfunction 
detection flag FDB not being 0 (it being 0x42), it progresses to step S74 in this case, and restoration 
program manipulation is performed. 

[0099] As shown in drawing 13 , when the center section of the cluster 83 is destroyed, both the first 
half and the second half of a cluster 83 read, and it becomes improper. In this case, in step S71 and step 
S75, since the judgment of NO is performed, it progresses to step S74 and restoration program 
manipulation is performed. 

[0100] Moreover, when a system is downed during the writing of clusters 84 other than cluster 83 
thru/or the cluster of either of the clusters 146, as shown in drawing 14 , data are destroyed in the first 
half of the cluster n ( drawing 14 (a)), the second half ( drawing 14 (b)), or a center ( drawing 14 (c)). 
Also in this case, it can process like the case in a cluster 83. 

[0101] In addition, it is detectable at the time of playback whether data are destroyed or not from that the 
synchronizing signal which synchronized with data is lost, an error being detected by the error 
correction sign, etc. 

[0102] In the above-mentioned example, although the malfiinction detection cutting tool was recorded 
on the data-logging medium 1, when the data-logging medium 1 is what cannot be removed from a data- 
logging regenerative apparatus, it can write in nonvolatile memory 4. 

[0103] Moreover, if a malfimction detection cutting tool (FDB) does not need to use 1 byte of all and 
should just only judge the existence of abnormalities, 1 bit is satisfactory for him. Conversely, more bits 
can be used when performing more various adjustment judgings, such as the adjustment of not only the 
existence of abnormahties but file management information, and the adjustment of the data in a file. The 
file name which is fiirthermore going to add modification other than a malfiinction detection sign in tiiis 
case can be recorded. 
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[0104] In the above example, although the data-logging medium 1 was made into the MD data, 
magneto-optic disks other than an MD data can be applied from the first also to data-logging media, 
such as other magnetic disks and IC memory card, by this invention. 
[0105] 

[Effect of the Invention] Since the 1st identification code was rewritten to the 2nd identification code 
after recording data on the record medium and recording data after record of the 1st identification code 
like the above according to a data-logging regenerative apparatus according to claim 1 and the data- 
logging approach according to claim 8, the adjustment of data control information can be judged from 
an identification code in an instant. 

[0106] Consequently, even if it performs an adjustment judging each time at the time of starting of a 
data-logging regenerative apparatus and exchange of a data-logging medium, it is controlled that 
working efficiency falls. And in the condition that adjustment cannot be taken, since it can avoid 
performing record regeneration of data to a data-logging medium, it becomes possible to raise 
operability and dependability by leaps and bounds. 

[0107] Moreover, since the identification code showing being in the condition before recording data, or 
the condition after recording data was recorded according to the data-logging medium according to 
claim 9, also in a dismountable data-logging medium, it becomes [ whether adjustment of the data 
currently recorded can be taken, and ] possible quickly and certainly from a data-logging regenerative 
apparatus to judge. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st record means which records the 1st identification code showing being in the condition 
before recording said data before carrying out data logging to a record medium. The 2nd record means 
which records said data on said record medium after record of said 1st identification code. The data- 
logging regenerative apparatus characterized by having the 3rd record means rewritten to the 2nd 
identification code showing being in the condition after recording said data for said 1st identification 
code after record of said data based on said 2nd record means. 

[Claim 2] Said 1st record means is a data-logging regenerative apparatus according to claim 1 
characterized by recording said 1st identification code when use of said data-logging regenerative 
apparatus is started. 

[Claim 3] The data-logging regenerative apparatus according to claim 1 characterized by having further 
a playback means to reproduce said 1st or 2nd identification code, and a restoration means to perform 
restoration processing of said record medium corresponding to said 1st or 2nd identification code 
reproduced by said playback means, from said record medium. 

[Claim 4] Said 3rd record means is a data-logging regenerative apparatus according to claim 1 
characterized by recording said 2nd identification code when ordered in termination of said data-logging 
regenerative apparatus of operation. 

[Claim 5] Said 1st record means and the 3rd record means are a data-logging regenerative apparatus 
according to claim 1 characterized by recording said the 1st identification code and said 2nd 
idenrification code on said record medium. 

[Claim 6] It is the data-logging regenerative apparatus according to claim 1 characterized by recording 
said 1st identification code when it has fiirther the 4th record means which records the 3rd identification 
code showing recording said data to said record medium and said 1st record means actually records said 
data to said record medium. 

[Claim 7] Said 1st record means and the 3rd record means are a data-logging regenerative apparatus 
according to claim 1 characterized by recording said the 1st identification code and 2nd identification 
code on multiple times and said record medium. 

[Claim 8] The data-logging approach characterized by rewriting to the 2nd identification code showing 
being in the condition after recording the 1st idenfification code showing being in the condition before 
recording said data before carrying out data logging to a record medium, recording said data on said 
record medium and recording said data for said 1st identification code after record of said data after 
record of said 1st identification code. 

[Claim 9] The data-logging medium characterized by recording the identification code which expresses 
that it is in the condition before recording said data with said data, or the condition after recording said 
data in the data-logging medium which records data. 



[Translation done.] 
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